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ing loss of three lives and much valuable stock, near Vax 
B m n .  Little Rock, 3d, a severe storm burst over the city 
many houses were blown down and unroofed ; the wind reachei 
a velocity of fifty-four miles per hour, and for ten minutes, ii 
blew at the rate of sixty-six miles per hour. On the 19th, 2 
storm of short duration occurred, several buildings in thc 
suberbs were unroofed and otherwise damaged. TexiWkana 
12th, a severe hurricane passed over this place ambout 7 p. m 
A large three story building was blown over, fa,lling upon I 
fra-me building in which a nuinber of persons had congregated 
more than twenty persons were buried in the ruins. Severa' 
sheds and out-buildings were destroyed, and considerable dam 
age was done to other property in the town. 

Colorado: A severe storm occurred at  Manitou, El Past 
county, on the 1st. The storm was 'accompanied by hail ant 
torrents of rain ; bridges, fences, and trees were carried away 
and houses standing on the  bmks of the streams were flooded 
or swept away. Many houses in Manitou were more or lest 
damaged, and the  loss of horses and catttle ;mounted to severa' 
thousand dollars. 

Delrcrare: Ihr ing  a heavy gde at Delaware Breakwater.01 
the 4th, the schooner (6 Eden " lost 1nainmi%st. 

Dakota: Oy the 14th, a violent storm of' wind, hail, ani 
rain, swept over the Reclwater and S p e a r ~ h  valleys, in Law 
rence county. The path of the storm was about four miles 
wide, and moved in a northerly direction for a distance 0: 
about thirty miles. All the crops in the track of the storm 
were destroyed; i t  is estimated that crops covering an are2 
of 2,000 acres were entirely destroyed. 
Iowa: A toimztdo appeared near Nora springs about 5.30 p 

m. of the 17th. The tornado cloud was funnel-shaped, ani 
appemd to be several hundred feet high. It first struck thc 
earth near Shell Rock river, and took a northemterly pati 
through an adjoining farm, tearing up crops and fences, and 
injuring barns and other property. The width of the storm 
path was about two rods. After leaving Nora Springs thc 
tornado passed into Mitchell county. 

Kmu8 : A tornado swept through Cherokee and Crawford 
counties about 5.30 p. m. of the 5th, and was accompanied bj 
large hail and heavy rain, and causecl great damage to crop$ 
and property. Trees were uprooted and stacked grain WBE 
scattered in all directions. Near Columbus several houses and 
barns were completely demolished, aud many others were 
unroofed or otherwise damaged ; several persons were injured, 
some severely. I n  Crawford county houses, barns, fences a m 1  
crops were laid low, and several persons were severely injnred. 
A very heavy wind storm passed over Marysville, Marshall 
county, at 10 a. m. of the l l t h ;  telegraph wires were pros. 
trated, and much damage resulted to the town. At Waterville 
several barns and dwellings were blown down, and stacked 
grain was scattered. The storm passed eastward into Nemalie 
county and was accompanied by heavy hail ; at  Centralia a 
school house was unroofed and a church steeple badly dam- 
aged; two large barns were blown down, and several houses 
were more or less damaged. The fruit crop suffered severely. 
Atchison, l l th ,  a toimado .visited this place at  about 11 a. m., 
and wiw probably a continuation of the storm above referred 
to. Houses and barns were blown down, and trees, fences and 
signs were carried away ; at Farmiugton, fruit and corn were 
cut clown and several buildings were leveled. At Effingham, 
chimneys, out-houses, fences and trees were generally leveled, 
and in t h e  surrounding country several farm houses were more 
or less damaged, the inmates receiving, in some cases, ?evere 
injury. A tornado occurred in Pratt county on the night of 
the 18th. Five houses were blowii down at Iuka, and several 
.other buildings were badly damaged; in the country many 
barns were blown down, several persons were injured-some 
fatally-and the crops were destroyed in a belt of country four 
miles wide. A tornado also appeared in Rice county on the 
16th; the storm struck Eureka township, where it did much 
damage, carrying away wheat stacks and unrooEng dwellings. 
Near Kansas Centre the storm was very severe, several farm 

houses being demolished, and the crops en tirelg destroyed. 
The loss in the county amounted to several thousands of 
dollars. 

Miesouri : A destructive wiucl m~cl rain storm visited Saint 
Joseph at noon of the l l t h .  Many buildings were damaged 
and trees uprooted and broken, and several workmen were 
injured by being blown off the buildings in course of construc- 
tion. The storm lasted twenty minutes, being followed by 
heavy rain. Independence, I.lt.h, a tornado cloud, accom- 
panied by strong wind aucl heavy thunder a,ncl lightning, 
pa,ssed over the town; it was followed by heavy rain, but no 
damage W~W clone. At Protem, a severe storin occurrecl at 
11.35 1). m. of the llth, fields of corn were leveled to the ground, 
and much clamage was done to orchards, mn,ny trees being 
uprooted. A heavy rain and thunder storm occurred at Spring- 
field on the l l th ,  the mind reaching a velocity of' fortyeight 
miles per hour. The daimge to the city was slight. 

Mimmota: During t,he evening of the 35th, D uevere storm 
accompanied by loud thunder m c l  vivid lightning, occurred at 
Saint PRlIl. Two unfinished buildings in the city were demol- 
ished, and a portion of the railing of the bridge spanning the 
MissisAippi river wits blown off, and many trees were uprooted. 
Reports from the nurrouncling country cltated that the storm 
was very severe. 
Nebraska : A destructive storm passed over southwestern 

Nebraska on the morning of t h e  l l th ,  and was accompanied 
by heavy hail, .which caiisecl great damage to crops. The 
wind in some places attained the force of a hurricane, and at 
Hasthga, Aclams county, many buildings were unroofed, and 
a large numl>er of windows were broken by the large hail- 
stones. At  Glenville, Clay county, several houses were blown 
clown, and the depot of the Saint Joseph and Western railroad 
was demolished. 

North Carol,im: 38th, a tornndo occurred at Nag's Head, 
ten miles south of Hittyhawk ; the hotel was partia,lly unroofed; 
heavy t'imbers were takeu up aud carried some distance. 

Ohio: Cincinnati, 4th, during a heavy wind storm, several 
houses in the suberbs were unroofed and chimneys blown clown, 
but no damage occurred in the city. A wind md rain storm 
passed over Marietta on the night of the 10th ; corn was broken 
down, and more or less damage resulted to property. 

Pmmy1va;nia: lBth, a storm occurred during the evening, in 
Allegheny county; fences and trees were blown down, and a 
tow-boat was capsized. On the afternoon of the 19th; a heavy 
wind aiid rain storm passed over the northern section of Lan- 
caster county. In Oolunibia, trees and signs were blown down 
snd the streets were obstructed by debris. Much di3,mage waa 
done to  boats on the canal, ancl several persons were injured 
by flying depris. 

l'ezas: A severe storm oocorred at Jncksboro, about mid- 
night of the  17th. Four buildings were unroofed, nncl the iron 
roof of the jail was blown off. The wind reached a velocity 
of fifty-four miles per hour. A violent cltorm of wind and rain 
occurred in Travis county, about ten miles north of Austin, on 
the afternoon of the 80th. Houses and barns were unroofed, 
and the corn ancl cotton crops in the:track of the storm were 
destroyed. On the alst, a heavy wind storm also occurred in 
Shackleford county, damaging one building and uprooting hun- 
dreds of trees. 

VERIFIOATIONS. 
INDICATIONS. 

The detailed comparison of the tri-daily indications for 
July, 1889, with the telegraphic reports for the succeeding 
twenty-four hours, shows the general average percentage of 
verifications to be 90.5 per cent. The percentages for the four 
elements are: Weather, 92.6; Direction of the Wind, 89.2; 
Temperature, 90.6 ; Barometer, 89.8 per cent. By geograph- 
i d  districts they are: For New England, 91.0; middle 
Atlantic states, 91.8; south Atlantic states, 91.4; east Qulf 
states, 93.2; west Gulf states, 92.6; lower lake region, 91.1; 
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Atlantic City. .................................. 
A l p e ~ a  .............................................. 
A u  usta ............................................ 
Ba&imore ......................................... 
Block island .................................... 
Boston ............................................... 
B u f h l o  ............................................. 
Burlin ton ........................................ 
Cedar k e y s  ....................................... 
Charleston ....................................... 
Chicago ...............- ......................... 
Chincoteague .................................... 
Cleveland ........................................ 
Detroit ............................................... 
l iuloth ............................................... 
Delaware Breakwater ..................... 
Eastport ........................................... 
Escanaba ......................................... 
Q.alveston ......................................... 
Gr.md Haven. .................................. 
Indianola .......................................... 
Jacksonville ...................................... 
Key West .......................................... 
Marquette ........................................ 
Milwaukee ........................................ 
Mobile .............................................. 
New Haven ....................................... 
New London ..................................... 
New )art ............................_.............. 
New'York ......................................... 
Norfolk ............................................. 
Pensaeola ........................................ 
Portland Me ................................... 
Portland' Oreg ................................. 
Port End: .......................................... 
Provincetown .................................................. 
Punta Rsssa ..................................... 
S a n d u s 2  .......................................... 

ook ..................................... 
San rancisco ................................. 
Savannah ....................................... 
Smithville ........................................ 
Thatcber's Island.. .......................... 
Toledo ............................................... 
Wilmington ....................................... 

-2 . 

+Observations wanting, from 1st to 

upper lake region, 88.7; Tennessee and the Ohio valley, 90.7; 
upper Mississippi valley, 90.0; lower Missouri valley, 86.5 ; 
northern Pacific cortst region, 83.3; middle Pacific coast re- 
gion, 90.3; southern Pacific coast region, 90.3. 

There were 50 omissions to predict (13 being due to the 
absence of reports f'rom the Pacific coast) out of 3,813, or 
1.31 per cent. Of the 3,763 predictions that have been made, 
29, or 0.77 per cent., are considered to have entirely failed; 
64, or 1.70 per cent., were one-fourth veriEed; 239, or G.1.i 
per cent., were one-half verified ; 645, or 17.14 per cent., were 
three-fourths verified; 5,793, or 74.39 per cent., were fillly veri- 
fied, so far as can be ascertained from the tri-daily reports. 

CAUTIONARY SIGNALS. 

Seven cautionary signals were displayed during the month 
of July, of which the total number, or 100 per cent, were juuti- 
fied by winds of twenty-five miles per hour, a t  or within one 
hundred miles of the station. No off-shore signals were dis- 
played. 

One-hundred and fifteen winds of twentyfive miles, or more, 
per hour, were reported, for which no signals were ordered j 
many of these were local stornis or strong sea-breezes, for 
which no signals were required. One Signd was reported 
late. 

NAVIGATION. 
STAGE O F  WATER IN B1VER.S. 

In the table on the right-hand of chart number iii., are given 
the highest and lowest stages of water observed at Signal 
Service stations during the month ot' July, 1883. In the first 
column of this table are given the heights of water on the 
gauge, which have been dangerous to property at  stations. 
- The upper Mississippi river, from Keokuk to Cairo, reached 
its highest stage between the 1st and 9th. At the former sta- 
tion, on the lst, the water rose to fifteen feet and fieveu inches, 
or thirteeu inches above the danger line. At Saint Louis, the 
highest water, thirty-two feet and five inches, or twenty-fire 
inches above the danger line, occurred on the 5th. On the 
8th and 9th, at Cairo, the water rose to within fourteen inches 
of the danger line. At Vicksburg, the river continued Falling 
throizghout the month. The water renmined at  the danger 
line on the 1st and 5d; and at the close of the uioiith was five 
feet and nine inches below the da1Jger line. The highest 
water in the Missouri river occurred form the 1st t,o the 311; 
and in the Ohio river, from the 1st to the 8th. 

FLOODS. 

Mieeozcri: Kansas City, 3d, the Missouri river overflowed its 
bank8 and completely flooded the surrounding Colin try, doing 
severe damnge to crops. In  many places farmers left their 
homes, fearing R general washout. The damage to crops is 
estimated at $50.000. Protem, 3d, heavy rains caused an 
overflow in Bear and Bee creeks, Boone county. A thickly 
settled farming region was flooded; fields of corn and cotton 
were destroyed, fences swept away, and a quantity of shocked 
wheat wm seriously dama.ged. 8th, a creek ahout twenty miles 
south of Protem overflowed from the effects of a heavy rain; 
horses, cattle and crops were swept away and lost. 

Baint Louis, during the 3d, 4th and 5th the Mimissippi river 
was from one foot, six inches to two feet;, five inches above the 
danger-he. Large tracts of bottom-lauds were submerged, 
aud lumber-yards and other property aloug the river suffered 
considerable damage. The damage to crops is estimated at 
$20 .ow. 

Saint Joseph, lSth, heavy rains caused damagiug floods, 
which swept away many small buildings, ami caused damage 
to sewers and other city property to the amount of $5,000. 
Milch damage also occurred to shocked wheat and to the oat 
m p ,  which was ready to harvest. 

Ohio: Lebanon, lo th ,  a flood in Turtle creek caused damage 
to four houses situated on the banks of the creek, and the fur- 
niture was swept away and lost. Columbus, loth, during a 
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heavy rain-storm cellars in the northern part of the city were 
flooded. 

Illimie: Alton, lst, a rise in the Mississippi river caused 
floods in bottom.lands, and ruined manj  fields of wheat. Sev- 
eral buildings near the river front were damaged. 

A%io York: New York City, 5th,  a heavy rain storm flooded 
the ritreets and cellars in some sections of the city. 

MmsacWwret2s: Boston, 19th, the basements of many houses 
were flooded during a very heavy rain storm on the afternoon 
of the above date. 

Texcce: Coleman City, 9th, a heavy rain caused the creek to 
rise fifteen feet; bottom-lands were flooded and fenixs carried 
away ; vegetable crops were milch damaged. 

TEMPERATURE OF WATER. 
The temperature of water as observed in rivers and harbors 

a t  Sigual Service stations, with the average depth at which 
observations were taken, is given in the table on the right- 
hand of chart number ii. In the first column of the table is 
,i.iveu the masiluiim temperature observed during the month ; 
and in the second column t h e  ininimiim temperature observed 
during the same period. 

The following table gives the highest and lowest tempera- 
ture of water a t  the several stations, with the range of water 
ternpernit8ure, menu temperature of the air at the station, and 
the depth of water a t  which the observations were taken. It 
will be seen that the greatest ranges are as follows: 1 8 O  at 
Chincoteague ; 1 7 O . 3  at New Haven ; 15O.7 at  Newport ; 1 5 O  a t  
Dulnth. The smallest are: 3O at  Port Bads; do at Smithville; 
4O.4 at. Savannah ; 6 O  at  Baltimore : 
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9 7 80.4 
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............................................. 
11 10 80.4 
10 0 70.2 
1 7 76.0 

90 7 68.4 
13 1 81.6 
10 0 79.3 
7 0 6 8 3  

11 11 71.8 
18 0 78.0 
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ATMOSPHERIC ELECTRICITY. 
AURORAS. 

The most important display of the month occurred on the 
evening of the 16th. It was observed from Eastport Maine, 


